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(57) Abstract: It is intended to provide 
a method whereby a protein can be 
separated and purified at a high accuracy 
by a convenient procedure. A sample 
containing the desired protein is brought 
into contact with an ion exchanger 
under first conditions at a high ionic 
strength and at a pH value not in the 
vicinity of the isoelectric point of the 
desired protein. Next, the component 
adsorbed by the ion exchanger is eluted 
under second conditions at a lower ionic 
strength than in the first conditions and 
at a pH value closer to the isoelectric 
point of the desired protein than in the 
first conditions- 
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CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 
IS, IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI 
(BF, B J, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, 
SN, TD, TG). 



wo 2005/100379 



1 



PCT/JP2004/016549 



m m m 

[0001] :^mmi^. ^>^<^M(Dmmj^mmvfc^m:ijmRxf^(D)it;mKmi-^o 
[0002] viM. m^i^^^^m^^mmmir^^mti.xi^. m.^. ^/^sm^^ 

[0004] u±<D n ^(DT. ^mm^hi-i. ^>'^<^M<D^mmmmtvxm\ ^htix^^ 
mx\^. ^mi^-^<Dm.mmi¥^i&^:^>diimTxmmu 4:ti^^fkm^m<ir^^t 



wo 2005/100379 



2 



PCT/JP2004/016549 



m(D4:t>m&^i&<m'^ir^^tKx<^x^m'mm^'^mxh^^t^mm^tifc 

o 

l4]}^r<7):^Ty>^^^A^Xfj:^.^>^<^M<7)i^mJfm: 

i&<. K-Dpmmmmi^i^^'ohmmmm.^mi^h^m2^wrxmmir^mm 



wo 2005/100379 



3 



PCT/JP2004/016549 



(Dm.-^-^^^h^<^^mmm^^m'r^^t^^t^. ci] - [9] (dv t^;e)^t-fBife(Di5'^ 
r i!^tf . [ 1] - [ 10] ov ^^fh^^cmm(D^:^^<i!^'m(D^m:^mo 

[13] ttf lE^^-^-^i^® ^^sj^^^^-^i^^-efc^ . [ 1 ] — [ 1 2] (D V ^•rtb^^cmm(D^i^^< 



wo 2005/100379 



4 



PCT/JP2004/016549 



iS'Cfe'So "F^t^fit^^JfetO;^^ (Purification and Characterization of Amine Oxidase 
from Pea Seedlings, F. Vianello, A. Malek-Mirzayans, M. Luisa Di Paolo, R. 
Stevanata, and A Rigo, Protein Express and Pimfication 15, 196-201(1999)) {il:}o{~t 

)-efc^o 

)T*fe6o 

:y>.^a^V>'. RXJ^:^hu-:fhT\fi^>^:^mm<D:}fmxi^mi^f^^^ (^n-x'h^7:7^ 
[|1|9]|1|9}*. ^:^^^^mW-t\S^SF^yr'f^y^:^^^m\^X^ $mT;v:fV^^ 



wo 2005/100379 



5 



PCT/JP2004/016549 



miiMiii-i. M^:t>m&(Dmi^ (0.2M hv:^ • ^^^^mwmw -es^^^^To 

o 

[m 14] El 14{* . VV::^ • V ^■r;&^i^^;l A#Lfc:^^>'^-?i5^®^^ilbfc 

[H 15] mi 5 . by:^ • V ^X:fJ9J>^icM^\^fc^^i^^<i^M^i7^m 

-opmmm^i^wx'ohmmmm.^mKh^m2^wrxmm-r^mm:^'T^yy' 

o 

^mmK^\^^x. ^mMMtfs:^^^^^<^m(^mmmK^^^x^n 

V'y>:^y^V>'m^M.W-mt\^xmf^^tf)^X^^o m^c>^Ji^!l(c^i-J;5(- 



wo 2005/100379 



6 



PCT/JP2004/016549 



^^t\cm-mx:h^o M.wm\at.titK.it^ ^i^^<t:^mt^mz.mmiimu\\^nxf£^ 

m^>^<i^Mt^mn^{c^^ir^m-^K^^^x.\^ir'ti^^^^mir^^tK^m 
mmm-r^^t^^x^^o 

:fy9J->\^tB^fc^:t>^mm^u.n^mij\iir^^tKx<}xmM^n^o m^. 
^■mi^mmti:mmmx^itvtc^'^j>>imm^mmir^o ^(Dx^f£:JU'7J>^^ti^h 

htrnMitfu^o iJ9J>>m(Dmmm-m^%m\^x\^ti\^4:ti^^mm^n\^ 

[0010] :y^T^y:^mm4:t:y^Srfxmmtfi^o ^^m^h(DmiKi:.oX. m^:t:y^ 

mrxmmm'^^'mm'rfiu. ^mm(Dmm^umx^^:Lt. w^m^^a:) g m 



wo 2005/100379 



7 



PCT/JP2004/016549 



^0.05M— |tl.5M, ^0.075M— ^l.OM, Xf^^O.lM— ^0.5M(Df5H(eife§jg^ 

[001 1] 5>gt g 6^<z)i5^>-/-?:^« ( @ (Dmm.^^j:H^^m.i.X'<:t>^mm^^ 

pH4.2, 4.5, 6.2(Dn^^:y^<^M^^^U^ir^^-^f,Z.m^XU. mK.Upm.0—4A(D 

^wrxm.mmi¥^mmir^^t7i^x^^o 

ip-^ g m^>^<^m(Dmmux^-hMv^pH^w(i&pH^w)xm.mm 

[0012] ^^^(DpH^^^i-§{c:fcfcoT«. g 6^^>'^-?i^®(DpH^^'l4^#^i-Sri: 
[0013] -r:^^3Sm^(^®M{*#(-RBS$ toV \ ^m~l^ ><>^l/>'5^. Ti5^y/V^. ^i5^T 



wo 2005/100379 



8 



PCT/JP2004/016549 



) ^mm-r^^t^^'x:^^, m-fy^^^M^tvxm^it^^^^^i^/i^^ (cm) ^mm 
[0014] nn(Dm.mmKmmir^mmmt\^x^ mmRxj^m^m(Dm^t^hfj:^h(Dih 

f-. mmm<7)mxi^^&(Ditm<Dm^(Dmz.x<^xm.mmi'f (Rxim^^mm 



wo 2005/100379 



9 



PCT/JP2004/016549 



<^^i-^o m;^. 4:ti^^mi^t\.xm4^:^^mi^^mm\.xm.m:^T^y>^^m 
[0017] mm:^'T^y^x\^^ si±(Dm2m'¥^mtii-mmm^mMu tti^m.m:^'Ty^ 

irt>T^^§^5^ m.m:^Tyyxm.mi^fcmmm^^^ ^xmAxf^mco\^ ^-m^^com 
mtm~<DmRiym—(Dmm<Dm^^*^h^^mmm^mm\^xmm:^'Tyy'^m 

mKh^^t^mtcr-t^t-^^^o m^. mx.itm.mmffxmmi^tcmmmcDpm^ 

•^^:Lti^x-DX. 4:t>^Mmmru m^^xprn^^ @ ^^>^<^M<Dmm.^M^t 
iyyhmpH-^(Diyyh)u m2m^^mtiirmm^mhth^o mmi^. m.mmi¥x 

ir^mm(Dmm^i&r^'^^^tic^-DX. -(:tiymm^mru m^xpm^ g 
>^<^m<Dm'm..^iM^t^yyhmpH^(D^yyh) u m2m^^mfc'mm^mhti 



wo 2005/100379 



10 



PCT/JP2004/016549 



[0019] m.M:^T^y:f {^'tv:^^) h^m^T-y:^ {^"rvT^i) (om^'^'^'^Tv:^ {^'t-v':^^ 

n^xn% m<>x^ ^mm^^m^mm^x^^ K-D4:^>^mmmm^ti 

mmKm-m'¥)x-(:t>-^mi^^mi^ir^o m^^^^mib^^t^nmt 
L-c. mmm(Dm.m^m'Km^\^fdh(D^mi^mtvxm^^xh^y^\ mm^j^ 
m.^{}^mm\\i.fz.mmm^m^mtL-x-hx\^ \ ^mf^^^mmhti^x^ 

-2oi^m(Dm^m^^mi^xmm:^'T^y>^^mmir:6o 
[0020] ^mm(D:ffm^mmir^m(Dum^m'im^mm^tif3:\^^^\ —m^muxi-i 

i&umK.m'='c-io°c)x—mcomi¥^mo 
[0021] m^. :^mm(Dm(7)mmK-^^^xnm'r^o nmt-(:t>^mi^t(Dmm^ 

^L/^v^*II, Rxf^(Dmm^j:mmmmir^*mi^-^\^^xi-i. ±mmmi^^^^x 



wo 2005/100379 



11 



PCT/JP2004/016549 



[0023] :^^m icmf^ it. —m^. @ m^>'^<^M<Dmm^^ti^^ts' 

m.^^^^ht^^mmm^^mir^ti^xmx.itmomMi^T^0~^i^<itmo.o5M^ 

T^ X<O0~^l^<itmo.OZM}^r. S(-0*b<(*O.O2MJ^T-efe-5o TRSffi:f*#t-RB 
^^tt-f . '0rt)x.f«<7)^iS^5|^O.OOlM— ^0.08M, ^O.OIM— ^0.05M, 
0.02M— ^0.03M(Dt5Hl;ife;5i^»?g^^^ffli-§ri!;$S-e#§o 
[0024] ^y^iy^a(D^^ mm:^^^-:^ {:^'Tiy^h) ^MMir^o :i(Dmm:^Tyyn. 4:t>- 

{;ife602#%#T-esiis$tb6o ^(Dm2^wx\t^:^>mm^mi^W(D^titm 
(D4:^>mmtm<m'&^ti^^tKXox. -(:tiy^mmmm^nti^^^^(D 



wo 2005/100379 



12 



PCT/JP2004/016549 



O.OOIM— ^0.08M, ^O.OIM— ^0.05M, X{*/^0.02M— ^O-OSMCOfaHl^t^SoV^ 

Sir. ^^mKm'r^mmmmmm^t^)^mm'r^o 

mmm i 

[0025] <i^T5,>yt^iy^—^<DmM>nmm(Dmi> 

M«IS(pH6.5)-e¥^^l::bfCo ^>'K^7^0.2Mhi;^-=i/N^gg^tflR(pH7.5) 

-e^gt#^^t±^b-^-r^>-•7<^y^/^ (74 ^ m) ^mi.x±^fj:^mwm^^rmm^^^ 

o ^;(JP^^ ;^^i^{;i20ft*(^:^^i^(^#:W)<^o.iMhy>^-=ixNi5^^i^«(pH6.5)^ 

iib/Co ^(cl, 0.1Mhy:^-=i^Ni^^MWIS(pH8.0)-e^^^^mLfCo :7^:^v'3>'=t 
w^^— (^^VV21 10. /W:^^iyKt±) ^.ffl V ^T^m^^^5>^i^b/c (iW^fcfcf? 
5.1ml)o 



wo 2005/100379 



13 



PCT/JP2004/016549 



nz^K'i^cDv'T^^r^dr^y^^— if (DAO) 1994^McGuirlt>fCj;oT^S;^^;6S 
[0026] <J^^>'^-?:^®(D®*#tt(D;^W> 



wo 2005/100379 



14 



PCT/JP2004/016549 



1.6x6cm) ^fl^OAUVV:^'^^^^ 

. vH^x^mir^tn:mrr^(Dx^nh(Dm^x^mm\z:m)^n^)o m^^>t-^ 

g|(15,000g 205»U ■^(7)_h^^|2:5>10mL^;&^-t>(C-^;>jpbf'o ^V^T. ;f7^AtCl 
MJ;x..=t^N:^^ig^|g(pH4.5)^aL. 280nm(DODdSo.lj^T^-^ceofci!^^-t:\ 

ipg!#fi280nm-eOOD-e$)5o lii5>22— 36#3ffl;i280nm<Dfc°— 
ll^^ix-^/v-e^— (D/^^K/JiS^J?)^tbfc (04) o ^(D^-i-^^-y^m^^Wi^^xm 

[0027] (1-2)IP eT/V:/'5>'(D^il)»^2 (#«;#;^Mx./c^m^#) 

0^m^^(DM«9=ffofCo IP^. 0.1Mhy>^-3/Ni:^^^W?g(pH4.75)^ilU 280nm 



wo 2005/100379 



15 



PCT/JP2004/016549 



m<DpH (pH4.0) tBlii:^T-y':fi^^^\^fcmWW<DpH (pH4.75) t(Dmi^^^&T/]y 
y'V^(DmM.^. (pH4.5) 

pH4..5)Xmtii^^fcm^i^7^mmm:U lll3)J*. OD280nm(D®I|X/$iS0.5@S(t°-^ 

ilf5>22-36(l5;2|s:)(D:77i^^>'3>'=ti/i^^— j;illljt5i$ttfc;65. mn^^^MK. 
fc^ii^(pH4:.75)Xmm^^fcm-^(^mmm2. Il|5)-e«. OD280nmO®Jl5l^Si.2 

^hiy^), ®5>14— 19(5;2^)0:77^v/3^=iW^^— (^[HllR^tL, 
OD280nm(D®l|X{*H4}-20J^|^ (pH4.75-e(D|K5>) -e}iJ5^Ay^^^i6^tl.^.e;6^ofCo 

X^l^f'X^f^ S 6^i5'^-^-?i5^®(D^«..^^ffi;tS^mi^«ISpH^#^Mbfc#^ 



wo 2005/100379 



16 



PCT/JP2004/016549 



[0028] (2wm:^mt\.xjt^m(D'^m\^<Dmi 

^tt5^^|±) . SP-fe:7rn— ^Fast Flow (T-ev^-^i^ ^M^i^'l'^^^tt5^^l±) ) ^ 

(pH4.0) ) mim^ (0.1M(Dhy;^-=i/Ni^^M«?g (pH4.0) ) ^ff o/c„ 
^C)^?S^#f*. =i^Ni^^^iS,Z)il^e<JJfeMii'^{c:j;5*tlpH4.0-|tlpH9.0(Di^^v? 

CM-fe-y'T'T'ViJ^;^. CM-fev'Ti=^^>^> SP-fev^TT'ViJ'^^.. ^U^SP-fev^Ti=^— 
-^(^r^W)^ i!ttm80nm-eoOD(&)^t/^miS<^pH(;&)-eS)^o m7(D^9y 



wo 2005/100379 



17 



PCT/JP2004/016549 



[0029] c.fPtt 

[0030] (3)M«?gm^<^:^#<^^t^ 

m^mmy^w^m t\.xo.2uv^)y^ • ^^^^mmmm. (ph4.o) m v {*=i^Ni5^^ 

^iS(^3S^W^^?^^i'S^J;^l^pH4.0-^pH9.0(D^7v^^^hirLfCo ^)^^b-Cf*. 

7aiy^(#m;^pH6.2. 5>^^»80k. v-iZ-^-T/vKy^/^^^^^th) Ar;?;^M/>^hT 

lfv?:/(:^^>'x-?i^®irbT(D#S;^pH6.4, ^ffi(D#m.'^pH5.0— 5.5, 5>^^*60k 4 



wo 2005/100379 



18 



PCT/JP2004/016549 



. m^>^<^M^!i^mm Ki^mmmir^:ffmt\^x^^xh^o 

mx^fi\ ^m^:^>^m^m'MrrfhU. m^i^^<<:7n^9^mmz.m.m-^'^^^tt^x 

[0031] (4)is«so.2Mh!;;^ • ^^^i:7mmmm\^x^m^m¥(DBm 

(3,)tnm(DWLmm^xvAmm^\^f^^. nmm.(Dmmm^^m (2oomi@s (.^^7 

mm^^fc.m^^^'r ( m 1 2) „ 

H5^#-^39#j£(Dh^^>«^:7aiy>'t°— mii\^^n^^v'7titm^x^p\./b 



wo 2005/100379 



19 



PCT/JP2004/016549 



[0032] (5)s^*tt(Z)iiv ^m^i^^<i^Mt-'^mfj:^i^^<^M(D^mm 

±m(2)(Dmmxm\^^fco.iMhv:^-=i^^^m^mmxit.m.Mx^fj:\^^<(Di^iy^< 
^M-^m^m^m.Mx^m^^fcm^>^<^m^^^ ^t. -(yt>^mi^^(Dm.M<i^ 

\^^x(2)mm(Dmm^mmi.fc. M.i^ma'i}^r(D^mxmm\^fc. 
m-^:t>^^i^tvxcM'^^rf^y^::^^^m\^. 20mM hv:^'=^^^^mmmw(pH 

4.5) M V >T;^;— ^'^5/i5^T>'tK^— (iXi^-v c7025) ty<—:t^iy^—^ (fP 
309-50993) ^^^^itfCo 20mM hV^^MK.X\K^t{CX^mB 

^ia(^pH4.5— |t)pH8.5) -e^m^-it/co i^n^h:^^9:7^— (50*^:^^121 13 t;i^i-„ 

|g (pH 4.5) ^5^fl^-trf^CM-fe7T■7'V^5';^^c@^^b/cev (j^;^^^$-r) , 
m^20mUmmW^m^^flit. ^^^y^^T^'tK^— e^{*pH5.0, :^=3rix^w- 
-^'{*pH6.5@S-et°-i5^^^i-5>^^Brtg^bfCo 

20mM hy;^-='^Ni^^i^»|g(pH 4.5) ^fflV^-C®*•^5fe#b/c^. 20mM hy;^^;(JP 

><r [i:j^<fe]Ba (^pH4.5-^pH8.5) xmmi^X^tir^t. '^—^:=-y^ 

T^^}iY^—^(D\i°—^mm-iMm\^. h9>y^y=rLvi^(D}i°—^tmf£-Dxi.'i^^ (Mm 



wo 2005/100379 



20 



PCT/JP2004/016549 



mmms 

[0033] <mnM(om.}^tm.m^(Dm^(Di^n> 

m.mj^nmwm ^ltq. mhy:^ • mmmmm (ph4.o) v ^, m\^^wm.m&(r) 

mm^2S0maX(DOD{M)m:^mmm(DpH{:^)X^^o miA(D^^yyX\-i^ Pl5>32 

i:^\z.^i^mn(o:}3m\^^\^xm^fmmm^^m^h^tt^nmx-h^z.hi)^^-^ 



wo 2005/100379 



21 



PCT/JP2004/016549 



[0034] }^±(Dmmmxm^n^xDK. ^mM(D:^mi^. ^mm(D^>-^<^M-m^:^^<i^ 

[0035] ^^mmn. ^>^<^m^^m'mm:-ir^:i7mti.x}xm£ s mimmx^^o m^. 

h^m^(D^mmt\.x:^mMmmir^^thx^:6o ^ti. ^m^i^^<i^M(Dmm 

M^^mfj:\^^L^m^ir)5^t\z.h^mm^mmx^^o ^h^^mMu. mm(^mm 

tizL^mmxh^o 

^mmi-i. m^:^^<^M(D^mmmi^^^^xm^miiLx^^t\^x.^^K mmmt 
[0036] :L(D%mn. ±M^m(Dmm(Dj^mmy^mmm(Dwm\mhmM-^f\^^^(Dxn 



wo 2005/100379 



22 



PCT/JP2004/016549 



o 

[7] mmmi^W(7)pm^ g m^>^<i^m(7)mmux^h^<^ 

[8] ttilBl|l^#<DpH;OS g e^i5^^/-^i5^a(D^m.-^j;i9tii^<. 



wo 2005/100379 



23 



PCT/JP2004/016549 



o 



wo 2005/100379 



1/8 



PCT/JP2004/016549 



[01] 



OD 1.2 
1 

0.8 
0.6 
0.4 
0.2 
0 



10 20 30 

Mi^ y5.1mL 



30 
25 
20 
15 
10 
5 
0 



40 



-mm ol/ m in/ m L(30X ) 



[02] 



w kat 



mg 



kat/ms 



1 imm 

2. SP-Sephadex 



13.3 
11.8 



1079 
8.54 



0.012 
1.38 



1 

115 



100 
88.7 

















ii kat 


mfi 


11 kai/ms 


\^ 


% 


1 . %mm 




10031 


0.01 


1 


100 


2. (NH4)2S04 fractionation 




2970 


0.04 


303 


98 


3- DE-52 chromatography 




114 


0.66 


55 


63 


4. 6-aminohexyl-Sepharose 2B 




31 


1.63 


136 


42 



Purification and Characterization of Amine Oxidase from Pea Seedlings 



F.VianelbAMalek-Mirzayans,M Luisa Di Paob,R.Stevanata, and A Rigo 
Protein Expressbn and Purification 15, 196-201 (1999) 



wo 2005/100379 



2/8 



PCT/JP2004/016549 



[03] 




QD280nm | 



0 10 20 30 40 50 



/5.1 mL 



[04] 



wo 2005/100379 



3/8 



PCT/JP2004/016549 



[05] 




-^OD280nm 



50 



[06] 



69kDa 
55kDa 



36.5kDa 
20.1kDa 




14.3kfia albumin 

.chiken egg 

13 IS 17 19 marker egg white 32 33 35 



wo 2005/100379 



4/8 



PCT/JP2004/016549 



[07] 



0.14 
0.12 
0.1 
0.08 

O 

0,06 
0.04 
002 




10 

9 

8 

7 

6 




















:c — *— 280nm 

5 Q. 








4 

3 
2 
1 










u u 
0 10 20 30 40 50 60 
m'A /5.1mL 



[08] 




wo 2005/100379 



5/8 



PCT/JP2004/016549 



[09] 



0.03 



0.025 



0.02 



g 0.015 



0.01 



0.005 




10 



20 



30 40 
m'A /5.1mL 



50 



10 

9 

8 

7 

6 



5 

- 4 

- 3 

: 2 

- 1 

0 
60 



-280nm 
-PH 



0.08 

0.07 
0.06 
0.05 
0.04 
0.03 
O02 
0.01 
0 



























vv^ ^ — '- 


1 1 1 1 1 



10 20 30 40 
I 5.1 mL 



50 



10 
9 
8 
7 



H 6 
5 



3 
2 
1 

0 



60 



-280nm 



wo 2005/100379 



7/8 



PCT/JP2004/016549 



[013] 




H^i^/S. ImL 



-OD 
PH 



[11114] 



0.35 
0.3 

0.25 
0.2 

015 
0 1 

0.05 
0 













r 


J 

















10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 



10 



20 30 40 

m'T^ /5 1mL 



50 



60 



-280nm 
-pH 



8/8 

WO 2005/100379 PCT/JP2004/016549 



[015] 




INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 
Int-Cl"^ C07K1/18 



International application No. 

PCT/JP2004/01654 9 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int-Cl"^ C07K1/00-19/00, C12N15/00-15/90, C12N9/90-9/99 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CA(STN), BIOSIS(STN), JSTPLUS FILE(JOIS) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Categoiy* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



The Japanese Biochemical Society, ^Tanpaku 
Shitsu I -Bunri, Seisei;- Seishitsu-' r Dai 
Ippan, Tokyo Kagaku Dojin, 2 6 February, 1990 
(26.02.90), Hakko, pages 169 to 177; page 171, 
lines 3 to 11; page 173, lines 5 to 25 

MILSTEIN LS. et al . , Selection of a suitable 

mobile phase for the speciation of four 

arsenic compounds in drinking water samples 

using ion-exchange chromatography coupled 

to inductively coupled plasma mass spectrometry , , 

Environ Int., (2002), Vol.28, No. 4, pages 277 to 

283 



1/2,4-8, 
10-13 
3,9 



3,9 



I ^ I Further documents are listed in the continuation of Box C. 



I I See patent family annex. 



* Special categories of cited documents; 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than the 
priority date claimed 



"T" later document published after the international filing date or priority 
date and not in conflict with thi.e application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot l>e considered to involve an inventive 
step when the document is taken alone 

document of particular relevarice; the claimed invention cannot be 
considered to involve an inv/entive step when the document is 
combined with one or more otiier such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
28 December, 2004 (28-12.04) 


Date of mailing of the international search report 

18 January, 20O5 (18.01.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/016549 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, ^th indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP 2003-096092 A (ALFA WASSERMANN SPA), 

03 April, 2003 (03.04.03), 

& US 2003/010715 Al & EP 1273592 A2 

& CN 1396176 Al & KR 2003005005 A 

Claims 1, 4; description. Par. Nos. [0024], 

[0027] 


1-13 



Form PCT/IS A/210 (continuation of second sheet) (January 2004) 



H^ttiM## PCT/ J P 2 0 0 4/0 1 6 5 4 9 



A. ^m<Dm-t^^m<7::>m 

Int. CI' C07K1/18 



(H^i|#fF5i-S (IPC) ) 



^ate^^fT-pfcS/MiSS^ mmWn^^m (IPC) ) 

Int. CI' C07K1/00-19/OO, C12N15/00-15/90, C12N9/90-9/99 



CA(STN), BIOSIS(STN), JSTPLUS 7 r -</!'( JOIS) 



C. 



^^m±Mmt^mA, 1990^2^ 26 H^tt, mied-mM 



MILSTEIN LS. et al. , Selection of a suitable mobile phase for the 
speciation of four arsenic compounds in drinking water samples 
using ion-exchange chromatography coupled to inductively coupled 
plasma mass spectrometry. 

Environ Int. (2002), Vol.28, No. 4, p. 277-283 



1. 2. 4-8. 10-13 
3,9 



3,9 



roj nffi(c:j;5ii^. mm. m^m^w:R-i-?>:XM. 



2S. 12. 2004 



la 1.2005 



0:*:IS#fF;T (I S A/J P) 
0 0-891 5 



0 3-358 1-1101 



4B 



3 0 3 7 



3 4 4 8 



<^^PCT/I SA/2 1 O (^2^—:^) (2004^1^) 



ia^t±l®#^ PCT/ J P 2 0 0 4/0 1 6 5 4 9 



c m^) 



JP 2003-096092 A (ALFA WASSERMAM SPA) 2003. 04. 03 
& US 2003/010715 Al & EP 1273592 A2 & CN 1396176 Al 

& KR 2003005005 A 

m^m 1 , 4.Ri]^mMm^m [00241, [0027]^ 



1-13 



:^^PCT/I SA/2 1 O m2'^—::^(Dm^) (2 0 0 4^1^) 



